Objective: To explore variation among the 50 US states in the administrative prevalence of autistic spectrum disorders (ASDs) and factors associated with that variation.
tively associated with the administrative prevalence of ASD.
Conclusions: Variation in the administrative prevalence of ASD is associated with education-related spending, which may be associated with better-trained educational staff who can recognize the problem, and more and better trained in-school specialists who can provide screening. It is also associated with the availability of health care resources. Increased access to pediatricians and school-based health centers may lead to improved recognition of ASD. Interstate variability in the identification of ASD should be taken into account when interpreting the results of prevalence studies based on administrative data and the associated system characteristics taken into account by policy makers working to improve the recognition of ASD.
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A UTISTIC SPECTRUM DISORders (ASDs) are a disabling continuum of diso r d e r s , t h e d e f i n i n g features of which include deficits in verbal and nonverbal communication, impaired socialization, and restricted patterns of behavior. 1 Studies in a number of industrialized countries suggest a prevalence of 3 to 6 per 1000 children, with more recent studies finding higher prevalence. 2 In the United States, children with ASD are eligible for special education services through the Individuals with Disabilities Education Act (IDEA). In 1990, ASD was categorized as a separate condition that qualifies children for special education services, and the US Department of Education, Washington, DC, began tracking the number of children with ASD served by each state. 3 Because of challenges associated with studying lowprevalence conditions, these data often are used to study ASD. Sometimes they are presented without further investigation, [4] [5] [6] [7] and sometimes they are used as the first stage of a multistage screening process. 8, 9 In both cases, they form a critical component of our current understanding of the prevalence and associated characteristics of ASD.
Administrative agencies sometimes perform suboptimally in identifying children with ASD. For example, in their study of the prevalence of ASD, YearginAllsopp et al 9 screened all children receiving special education services in Atlanta, Ga. They found that 18% of children diagnosed with ASD by the investigators were not identified as such by the special education system. Croen et al 4 found that as the prevalence of children diagnosed with ASD increased in California, the prevalence of severe mental retardation decreased, also suggesting diagnostic substitution.
Local systems vary in their diagnostic criteria and policies regarding services for which children with ASD are eligible. 10 Appropriate screening and assessment are expensive, and there is an insufficiency of professionals in the United States who are adequately trained in the diagnosis and treatment of ASD. 11 Services for children with ASD, which can include specialized classrooms, 1-on-1 instruction, and intensive behavioral interventions, 1, 12, 13 are costly and not available in many communities. 10, 14 Palmer et al 7 investigated the hypothesis that educational and familial resources are associated with greater recognition of ASD and found that school districts in Texas with greater per-pupil spending and a lower proportion of impoverished students served proportionally more children with ASD and showed greater rates of increase in the proportion of students diagnosed with ASD from 1994 to 1995 to 2000 to 2001. Their study, however, like the prevalence studies referenced earlier, [4] [5] [6] 8, 9 relied on data from 1 state. It may be that state characteristics affect the identification of children with ASD. Certainly, there is considerable variability in states' education-related spending, 15 and differences in state policies are predictive of the administrative prevalence of learning disabilities. 16 Examining state differences may provide insight into the policies that affect recognition of children with ASD and the feasibility of using administrative data for epidemiologic purposes.
This study examined variation by state in the proportion of children diagnosed with ASD. Based on previous research, we hypothesized that education-related spending and the proportion of children living in poverty are associated with the recognition of ASD. We also hypothesized that medical resources such as the availability of pediatricians would be associated with the identification of ASD.
METHODS
Data were obtained from the US Department of Education Office of Special Education and Rehabilitative Services and the American Board of Pediatrics, Chapel Hill, NC. The Department of Education reports annually to Congress on the implementation of the IDEA. These reports contain information on the prevalence of various developmental disorders and education-system characteristics for each state by academic year. 3 The American Board of Pediatrics provided information on the number of pediatricians in each state.
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MEASURES AND INDICATORS
The proportion of children with ASD was calculated for each academic year by dividing the number of children aged 6 to 21 years in the ASD category of the IDEA by the number of students aged 6 to 21 years in each state. The number of children receiving special education services included all children aged 6 to 21 years receiving IDEA-funded services. Per-pupil spending was provided by the Department of Education for each state. The number of children living in poverty was calculated as the number of children receiving free or reduced-cost lunches. The pupil-teacher ratio was calculated by dividing the number of students aged 6 to 21 years in the state by the number of teachers for first through 12th grade. Ethnicity was provided by the Department of Education as African American, American Indian, Asian, European American, and Latino. The number of school-based health clinics was provided by the Department of Education. The number of pediatricians included all board-certified pediatricians in each state.
ANALYSES
Means and 95% confidence intervals were calculated for all variables of interest within each tertile of per-pupil, educationrelated spending (the main independent variable of interest). Differences by tertile were tested using 2 tests. Linear regression was used to examine the association between state characteristics and the proportion of children identified with autism in the 2000-2001 academic year. To avoid spurious correlations 18 that may occur when examining the association between 2 ratios that share a common component, 19 independent variables of interest were entered as absolute numbers rather than per-student ratios. The number of students aged 6 to 21 years in each state was added to the model to adjust for the size of the student body. The dependent variable of interest, the proportion of children diagnosed with ASD, was transformed by taking its natural logarithm so that the resulting exponentiated coefficients minus 1 could be interpreted as the percentage change in prevalence associated with 1 unit increase in each independent variable. 20 Table 1 provides information on state characteristics, stratified by tertile of education spending. Statistically significant differences at PϽ.05 were found among tertiles for the proportion of students with ASD, the average number of students, per-pupil spending, the proportion of children served in the special education system, the average number of pediatricians per child, and the proportion living in poverty.
RESULTS
The Figure shows the proportion of children diagnosed with ASD as a function of states' per-pupil spending, with a mean fitted regression line and 95% confidence bands. The Figure also identifies the 4 states from which data were used for published prevalence studies. States ranged more than 7-fold in their identification of children with ASD, from 0.6 to 4.6 per 1000 children. States that provided data for published prevalence studies ranged from 1.3 9 per 1000 to 2.9 6 per 1000 children. In this unadjusted analysis, each $1000 increase in perpupil spending was associated with a 0.19 per 1000 children increase in the prevalence of ASD. Table 2 presents the results of the linear regression predicting the percentage change in prevalence associated with each unit increase in the independent variable. Adjusting for the other variables in the model, each additional $1 million in states' education spending was associated with a 0.02% increase and each additional pediatrician was associated with a 0.06% increase in the prevalence of ASD. The only other variable that approached statistical significance at PϽ.05 was the number of school-based health centers. Each additional center was associated with a 0.6% increase in the prevalence of children with ASD.
COMMENT
This study found considerable range in the proportion of children with ASD served among the 50 states, with few states having an administrative prevalence approaching the reported community prevalence rate. 2 As in previous research, 7 educational spending was associated with the administrative prevalence of ASD. Additionally, healthrelated resources, namely the availability of pediatricians and school-based health clinics, were associated with the identification of ASD.
At least 3 study limitations should be considered. Perhaps most important, the state-level prevalence of ASD is not known. Variation in prevalence could affect the proportion of children identified in each state. Recent studies suggest no difference in the prevalence of ASD across a variety of factors. It is possible, however, that parents of children with ASD may move to states with greater resources, inflating the prevalence for those states. This in and of itself would be an important finding, since it suggests that some states are meeting the needs of these families better than others. A second limitation is that states provide a relatively gross unit of analysis, with the potential for much intrastate variation. Variables such as education-related spending may vary widely among school districts within states. This limitation, however, would most likely result in an attenuation of the findings, suggesting that the observed associations are robust. Finally, studies at the state level do not provide adequate power to test for smaller differences or to conduct more sophisticated analyses.
Despite these limitations, there are a number of important implications related to these findings. Published prevalence studies that used administrative data were based in states that varied more than 2-fold in their 2000-2001 administrative prevalence. Results from this study suggest that dependence on data from 1 state may provide a skewed picture of the national prevalence of ASD. Recently established multisite surveillance efforts by the Centers for Disease Control and Prevention, Atlanta, Ga, should provide insight into this issue. 21 The results also provide more evidence that educationrelated spending is associated with the administrative prevalence of ASD. Given the small proportion of children with ASD, it is unlikely that costs associated with the care of these children are driving observed spending. Rather, states with higher spending may attract better-trained staff that has a greater awareness of the symptoms of ASD. Spending also may be related to the availability of programs for identifying and caring for children with developmental problems such as ASD, such as early intervention services and specialized classrooms. Finally, states that spend more on education may also have developed programs in other areas that support children with ASD. For example, Indiana, which had the third highest diagnosed prevalence of ASD, has a specific Medicaid program for reimbursing services for individuals with ASD, 22 as does Maryland, 23 whose prevalence is almost 1 SD more than the mean. Oregon and Minnesota, however, with the first and second highest prevalence in the country, respectively, do not have such programs.
The results of this study also suggest that access to health care resources may be associated with improved identification of children with ASD. For children with developmental problems such as ASD, recognition and referral by primary care physicians are usually the first step toward diagnosis. 24, 25 The positive association between the number of pediatricians and the prevalence of ASD may result from increased access leading to improved problem recognition and is in line with previous findings that increased supply of pediatricians results in decreased unmet need for routine and specialty care. 26, 27 The positive association between the number of schoolbased health centers and the administrative prevalence of ASD is intriguing and requires further exploration. Although these centers serve only 2% of schoolchildren in the United States, their use has been associated with improved asthma care 28 and decreased emergency department use. 29 There does not appear to be any published literature on the role of these centers in the care of children with developmental disorders, although child psychiatrists, who may diagnose and treat ASD, are increasingly likely to be affiliated with them. 30 These findings should be taken into account as researchers and policy makers attempt to determine the true prevalence of ASD and improve recognition and care of children with this disorder. 
